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:^rfi] (CIS 56^0 7t filmic BBi^i- ^ mM^^ t , frieit ^fi?- 
^<D^n-i^^^-r^mi<r>^7-y-ft. JO 

L . i iitz^mmmm^ * >; r ;u y a r% 

frfSI^ 2 <o X T- •/ -fx-. HtriE?B»t.^. 4r ^^ l r «rlE^j£i^; 
*l-*B8»tL/ifc # iz, SfrsE^!£|itf4i:iJIEmi: ^IStl 

? ^^^-:H^tm-f■ =&frlEffl*t^^o:^[S] Uitlti- 

LT#riE?iif i*i<7>«rfBi^fl-<7)ft S:ffjffi:i-;i,®ft.^. t . m 
«rfEBB*f*wBB^#(j|:^^5t<o^fi^uiS:^i-S^ 1 cox 

^WL L TlBtt-r ^ 1^ 2 O X 7" y r.fc , 

4 ] m^m 3 IE*j<o¥ftMII^:^fe-e*) -c 50 



2000-67798 

2 

mtmta (± 2 ;^7cw se^y ? tL/^^t^on^R ^ * l > 
wstm^(omm<r>mm.<r>i£h'o^ i^ibm^Lr. mm 

|frfEI^2 coxx y -rtcij^^T, frfB5*«^*coiMSfem 

tmiEisa^s-* t c7>«ic^o'u^TfltrfB^«iSftM-?-^* 
frlE^m^, liSfrlEmH^ CO :g^:^rsi u*ttD-r ^ :^rtfi] tc?&o 

^IE»2 coxr- y -/UiJv»-r, flJIESiSfl-^cofflll^^* 
t frfESK^* t cost i:: ^TfrfB36!*®ftm-^ * ± 

^mmim-^x^^n-r ^ z t ^^Wit-r^m^mnmii 

Ho 

HoBBitd J: ») HlrlEli^MTi-'b^lii-^ wm*i^^^** 

Lxmmmf*i(oi!imm4coiP.ifm-r ^mmm t . m 

< b i>~-^iz!A-.cx^it>hixi>&mmmE-^-i%m-t 
mmm^.. mz^it^.. Rvmi^in^.i^fi-i-xmm 

m$z?m?h. isi.rimtz^mm<7)^mzB\:xmtztzmM 
mitm^t^mn- x.x-mtz^^-^ztm-r^m^^^m-t 

iw*« 8 ] if 7 %zm<r>w-\^mmmt=f-mi'Mm. 

f - 3t 4i- ^ 7fe*1g« * M tc « £ c 

«5f EmSrt cotJlEl^ HS^-^. co^K^* ?r lt}B9 i- ^ 5i « 
[ISB-§coS¥i!iffl'tm^l 
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3 

[0 0 0 1] 
[0 0 0 21 

^XTv^^o ae*<7)^?-P®^t LTIi. i^#±<0— art; 
o THB|^ $ tt S?- tf - A SJSSfl^J (C 2 n jfe 

S^^-PS^Ift (SEM) :6^iUl£ffl?^XTv^7tc LtJ'L 
C<7) J; 0 a;{I^fem^^^7tm^t'- 
df^ Wx.li'K.Tsuno:Ultramicroscopy 55,pp. 127-140 
(1994) l^m^?^^Tv^^ J: o i;^iH-±T-1iax.li*2 

ii^<. 'Ptii< t '>:7^*^pJ^::)^:7)f-^;t^|^ic||^tf 
[0 0 0 3] ^^*o^^tam^^^»^^±> 

fiSc L , c: Oft * mT-^flb C J: ^ T Tfc^ft U -2. 
[0 0 0 4] 

r llif 1*1 tiBBtt ^ tt-l. 1'- 05#.S53'*55*^i^— f 
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[0 0 0 5] ^ntcitLT, !a&l*lUi5lt;S.m^^SS- 

'>--7-BB^i:^ >;x-f *;pBBH^t o + KOBB^ 
10 (Ci •jfiB^gL^'ji: LT^), tlS'rttCHBtt^ ^x^^^^o 

O fJS J; o T , ffiS^rt BB*f $ ^1 -2. ® ^ t* - A o ?i g 
^ -^^ X M t IS^-r ^ 0,^T-I±^^^<7>ilft(7)5#.«55- 
[0 0 0 6] itz. MWTJ^ejf&^-r-S 2;Xm^^> X(±JE 

*tm^<7) ft L T ttflb -t -5. i± , 

a^. ii^^ix-5>®ftco^s^?-*(;{±s mT-^aim<7>^ 

r^otis^ofttii^-t^ic^Lr, ■eomif-iii::HB# 

•r . -e-coM^o^^oft {-T- § /;itfi</»ft «:fii«"c # 
■5. ¥ftl!!Sl^:^rfe * ttfiti- ^ C t =t » 1 CO g t -t ^ o 
[0 0 0 7] Mt^^H^^fl'g-OlIffOft^SI^I-'S.dB? 

50 LT, -?-comff<oft?ri^ai-r^;^ci6<7)^aimot^ai!SS 

^ '&¥ftMil^:^ft**i£r-^ lifts W^JK^II^® 
^ * ttfit-t ^ w 1 1 i fi<) t i- -z. o 

[0 0 0 8] 

mmmyimii. isf^e^^ (eb) ^nm (s) ±coi!'^ 

< i: t -^Xitlf^pHZltTi^-o fzU^ (28) UHBJ^-f ^ 
?B*f.^, ( 1 - 7 ) t , ■?-coWm*i^=-^<^HB#tu J; *) -e*?) 
40 |rt*4^ (8) t^h^^i-^^'^m.J-m'tmMLrU^ (2 

8) [*90-e<75 1*3^1- (8) <7)ft?-fM-r-l>*Sft.^. (7- 
5, 10-^13) iO*Sft,^{Cio-C®gS:Sit^ft 
«rBftfi-§-i-'^5^i--2>^ai.^. (2 1) t *fflv^r^^*^|- 
(8) imm-ti>wi^mmmij^x^-or. -eoKit.^ 

I^5c-r-l>»l OXf- y-7' ( 1 0 1 ) t, ^cOIJ^^n^'j 
*f*OttT\ -eOBBtt.^ (1-7) ^itLX^-"fim. 

mWi-^i^-fhmmwfA is a) i?mLx. ^<Dmi$. 

(7-5, 10-13) Rir^ffitkiaWi (2 1) 5:^ 
50 L--c-?-<omSP (2 8) l*I<0-?-(0^i»i5tfl-coft*'SmL-r 
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(4) 
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%2<r)7.v--7-f {\Q2, 103) -f-cOBff^ef^^fs^ 

x^%nn.<r>w^ (8) cofg^wMftft^u^j^L, 

ix-SM-^-U^o'v^T-ecOfitiH- (8) ^rKgi--5>^3 O;;^ 
xtv/ (104-106) t ^^-r-?) 'tco-eab-So 
[0 0 0 9] »f:*>^2^|&?g<7)»l<73¥ftMII^:^ftt;J: 

tLidf, -etoms^ (2 8) i^oBi?^(ott?ii:^ifi]t-?&o7te 

{l^xtLT, 'J-cTJtlifrtOttilSS^*^ (8 A) nmi^' 
lo. (x) =G (x) • D (x) 
I.(x) =G (x) • D (x) • 

0. (x) xmm-t^t. n:(ommmitm-^X'i>^i 
o(x) ii^—^mc tA.^j:-it^fzif)^ ^<r>miii (x) / 

ct'tf), ?E<7)i^*4IifSfi-¥- 1 (x) {zitm-t^m-^^^ 

8) i-BB|;fs.tt;i>iw^«!:?-^co^«^*<75(f«bo§. ;s 
yitm^ (2 1) <7>^ffiS)^53-fli<7)lfe>o^Of$li^f^ 

lo 0 1 1] ^^m<r>m2(Dmn.m^m-}5mt. 

^"rni^^ (EB) ^i>t# (8) ^(n'J'-tjii ti,-^kit 
-fj^i.zrt.-h^^tzm'^ (2 8) (;BB#ti--?.ra|t» (1- 
7) i:> -?-OWm«Si^»<7)S?.»tt::J: t)^<75|itiH- ( 8 ) 
t>lfe^-r^it«IS^^5:*«LT^omif (2 8) I^O 
^(DW^(r>i^imfiSL-m^\n.^. ( 7 ~ 5 , 10-13) 
i: . C <7)*tft^. t: J: o TBsfe fi^ ft «r Hf^ffi-f-tc^fii 

•t^t^m^, (2 1) tim^^ximimM-ti>mnMWL 
mij-mx^-^x. ^(omM^ (1-7) <Dmm^i'¥i:m 

m^^n.fc4kn<r>i>tX'^(r)mm^^ (1-7) irif^-LX 

tnmm- (2 8) *HB#tL/-^^]Sr% i<?)mS (2 8) 
;^7"y7*(203, 204) t , -?-O^^C0*frC0 t t 

r-?-<7)BB»t^. ( 1 - 7 ) , ^<r>mi^?h ( 7 - 5 , 10- 
1 3) so-'-eoitm^ (2 1) *:^^L■cilSl^m<7)f^^l- 
(8) nmimmmm^iz^mL. z(r>mm^Mc^ 

T-J-Ot^J^ (8) immiri,mZ<r>Xy-y-f (2 0 5- 
2 0 7) tOT-i^o 
[0 0 12] «f:6>^*l6eq<oSl2<7)¥l$aSI^:^ft»ci 

miK^^i^<7)5sis^:fliG (x) i;ifc^j-r^«m®ft«-?-^* 



-f-^i.(x) t-t^t, cnibii— injt Lr-?-*i.-ritJ.Ji 

TO^tci »)«$^x^o ^-ii, -^f^iaSf (2 8) I*IU?B 

i+$tt^iB?i;*s^*a<7>5is»*^G (x) , itai* (2 

1) «7)1^ffiiSft5t**D (x) ttr. G (x) aO=D 
(x) 3i^-^ (=1) x^hS~n^j:miS.^^ji^mx-^<r> 

^mvm (8 A) ^si^L/jt i^(7)iiftfi-f-> BP*>, m 

(X) t-Tho 

10 [0010] 

■ Io(x) ( 1 ) 

I (x) (2) 

10 0 13] ^^^m<r>mnM^mM.=^mmM 

(ClSTj'oTtmi? (2 8) {-?B»j-i-^B.B«-^ (1-7) 

^■tz>mnM.l-U'k^-^\^x^(r>^m' (2 8) [*ico-f-co 
20 K#<7)ft=Srff^fi6;-r ^Sft* (7-5, 10-13) fc, 

^m.^, (2 1) t^m^^xm^ (s) ^n^-f^^mii 
i^m*iT-Stli«iir-*oT, -eoHBM^, (1-7) COBB 

Xiit<D^i^m ( 7 - 5 . 10-13) c^Sft. 

ife^(7>^>7-^ < t 'b--ni~!^-\:-x^t6hix^mmmi^m^ 
^tzfs.-ri>mm.^m. (i sa) t<r>?m^^. 't<r>m 

S.^^'-ew^ffi^.^^LTHSitmcoS^lt (8) w 
(8) u*+jd:.-t^fi-f-*^fig;t-'J.®ftjt».^ (i 9) 

[0 0 14] »f7*'^:$:|§^<7):?ftaiSfme^i^^m^i: 

(8 A) ^rftSLTifeJ^SftM-^^r^fiStLriEtg 
LTi3< ctUioT, 3^l&^<7)»l<o:i:ftfflil^*^ 

m^rt <7)i^i;e^=-^t<7) §s UlE. U im. L T 

40 J3< it-e, :*:%qqo»2 03i:(tMmm:^?*7i^*MT-i 

o 

[0 0 15] 

[f§^co*Mwffj.#.] j.:jit. ^^mnm 1 <omm<r>mm 

lio#|ll®^#.BBLTI5i^-r^o mili, 

SEi *'<bWai?n/cl;^ e'-AEBI±, ^lHBggv>X 
2, ^2BB?gu>X3, SO'"»«Momn|XMtiiE*4 
«:^LrSff^S;n;tf*> if-A-t/N'U-^' 5t-J: >) XY 
;^ 7^ - 9 ±JlttM $ :|t7tl^f+ 8 OS® tCit LTsa:^ 
50 :^i6](cfSffi]$^x;£>o BB^^>X2. sti^^v^xr-* 
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m^mm.Lfzm. ijy-vuyxi tuns t<Dm{z^i 

-^o tfz. ^m<r>m^Slt. v'J 3>XliS0 I (silic 
on on insulator)^0^ (wafer) T*^) . CO^Ji 

10 0 16] uns(DmMizmm^j:^\^izzm't 

^f&lo»so:^7&^^j2;t^2;>:7c:6^'^$ffl:Rv^«JtT*3b^ ([12 

(b^^ufi2^xmT-. xii5*fm^- (i':JtT r?5c*tm^-j 
\^^hmmm^izX'^x^\^±ifhix. ioy-yu>x 

^^Lx. ^fi\mmm2 3i>z—mm2 s<Dit^mm.ir 

U>XX 0 ^^fg2fgftl->Xl 3 =$:^tTMCP(Mic 
ro Channel Plate) 1 4<DXUmiZ^^m2 8<7)4£>^ft^ 

miSL-tho z<Dmkmi'\zihit±mtMCT I A(n%i 

:^^^o :^7tffi 1 4 a ^fl L/::7fe^ti:7fe^ V > X 1 5 
LT. TD I (Time Delay Integrat ion) :^^co C C DM 
OJtft^i^ (J-JIT. rTDI-t>-tfJ ^v^oo ) 2 2(7) 
^f^.M(C|Iif 2 SP^(D^^^'-><r)it\ZXhU.^m.'kW^^ 
-tho m48tcA#i-t^mT*e'-AhKf48:6^*b 

5 t LTii> ^Jx.(^K.Tsuno:UI tramicroscopy 55, pp. 
127-140(1994) \,Z^7f.^iXX\^^h Xn\Z^ B^^^m^S 
LKSI^^^rfg^-t-?) ^ -f - > • -7 -r ;U^S7 (Wien f i Iter) t 

[0 0 171 zttt;¥^f ^TfettAXtcr&oTK^iJ^n/:: 
iiV-YV>Xl '-m2 ISft > X 1 3 J: D fSft.^.^ei^l* 
Jk^iv^ MCP 1 4. 7t^V>Xl 5. S^'TD I -t > 
■^f 2 2 J: fr}m^ft^r7feUj:-i>fttc^^L. SUTfcm^}^ 
-t'5)«^|^aiy:i2 1 //^W^^^xrv^^o ^LT. TDI 

Mft^-^iJiLasP 1 7 7&-tbVR AM:^r^<osfg^^'; i s 
9tcjis;>:il<;2.iiS:|i;s>o *^i->Xi 5<i:tTii> ^it 

mi A Si(Dm.^^Wt\^X^ TT)l't>^2 2±.\zmi 

■th\^>x^,^i^m\^xi>x^^^tK ^<nitt>n\zity r 



(5) #gg 2000-67798 

8 

^ ^<-%^m^^x^ ikitmi 4 acoTfc^-e^ot s TD I 

-t>-^2 2±tl2gv^T*> J:vv 

[0 0 181 S/c. 'jr;t^^^ATiI#*^T-^J*^(: 

i±. iSftft-^ilkSffi 1 7 (i. TD I -tr^-^2 2 7&-ib01i 

ft^i^?:ii:^^«7)ii(tfi-^?fS:spi 9tiftfc$&-r^o lift 

M-?-?ISa'> 1 9 -eoiBftM-^tifBlt&B 1 8 Ai)-hm 

^&,^ixfzmmm\m^^m^^xmi^irhmn'^m-tz 
m^x2mt-th^'m.iy^\^xcRT'r^ x vu- 

[0 0 191 m.mnfk<omAsi)mm.^ix. 
-^m. RxfY^^\z^m,^m'th:iti)^x^ho tfz. 

^(D^m^n (I J: o r ;^ -r 7 -f^m iy^nZt ^^^X ^ 
20 ho ^LT. XY7.7"-v9 im^S) (OmMtYM'^n 
nfzisb{Z^ XYXx-v 9 0JiSUXWOSSi^2 6 

:t 1 -e- n X ® S: Y u o T ^ ^ f 1 1 ss ^ n r V ^ ^ e 
i-;2>^i:tzj:or. XX-r-v9 (^1^8) <Dy.mMlk 

t^h^m\n^.2 Aizm^^i-^xi^^. 3E.%\vm^2 Ax\t 
rx YX7"-'>'9co#Ki^iK^fSS?^*:>fiif'^^$iHfli tr 
[0 0 2 01 LT. m^mmmzit^ m 2 ( a ) 

-tin Mf4-8±T*lils&^<^^->^^^ffJ^^^xrv^^^ 
mS^2 8C0X:^ffi]OHJ: 19 t^r^e^Hi/h 
^v^t: ^•^r"X:^f^{I^Sc1l[lOMI^^J^4 2 A- 4 2 G 
ti5^ill^:ix^o -et-C. [U 1 0^3E1ttSt LTC9X YX 
T--v9^|IS*j1-^C^UJ:oT. ir. m48cotl^ 
2 A=^«lKF4 1 tlSoTl=Iif 2 8 Ut+LT- Y:^ 
40 fS]tI^4t. il^^it4 2 AOft*lt<t-r^o '^kX. X 
YXx-v9=J:Xx -y/^Si ^ -t^TlIif 2 8 O^flJ Ull 
^^tt4 2 B^^^tft^-^TTi^e. SS^^Jt4 2 B=^tlff 

2 8tit+L-c+Y:^f^tz^^i-;sc ttcioTlS^^Jt 

4 2B<Dit^mt'rho COi^C. X-r y/^KjJir/ 
ig^#t!l (jfe^) ^#.t}iiLTMI^^lt4 2 A^4 2G 
=&tl»2 8T-tg^tjt]fc-r^-^UJ:oT. Uns±<D^P. 

[00211 COi^ti. t^fl-8±?rmif 2 8t:Y:^f^ 

(M^^m) izmm^-thmizit. mioTDi-t^ 

50 -tt- 2 2 (i. tlS^ 2 8 (r>iP.i:mmi:^zmmLX±^1j\^ 
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:^fB]) i:LTV>^o TD I -t >-^2 2 ii. IIS^2 80« 
IZ^tlSLr 2;X7CC0X:^ffi]ti«B«v^li^Mit^*L. ^ 

-^Xmm^ixX^^^ho TD I -tV-tf 2 2 II. tIcWAXO 

iBj) ^^M.<o9 ^ yxy.^mz%%?i^^-tzti)^x^ 
:ht^\z^ -eoSf^tiv-f >L2 SO^Xi OEftM-^ 
imM) ^»^Y:^f&](c^^ >L3 SLt/L2 iz^m-t^ 

Zt:^'^X^ho v-f >L3 5:0^'L2 r-ii-eoftiimi^co 
1lft^gg$&-r^7L-*^). ISSi: Lr®f^.fB^ti«i^^Y^f^ 

[0022]Ep-t>. TDI-tr^^t-2 2-eii. M#8 ^tl 
K^2 8. l>i>T(iTD I-b >-^j-2 2 U^tLTjtS't'i)!^^ 20 
|rt«-8±Of^-<7)|ilt7ii^llEP2 SP^T-^l >L 

1 iiznjz^ir^mmizx^fzt^i)-hm3^ ^ >L3 izn 

l£i-'^®t*^ai^tT'CO^tl. TD I -b>'^2 2 7:i^^WL 
Tv^^T^>Li --L3 (T):^^^ (m3Xi±3^^) fz 

ftL. t#'bn^ljmf-^^?S«:i-'i)o ^LX. TDI-t 

mzx^'m^hix^mmm^ mnmrnm^) ^^^y^ 

ft^^'J 1 8 BU*§«i-^Ci:tcJ:ot:M#8±.0 2^X 

[0 0 2 3] 114ii. taif 2 8. U^v^rtiTD I-t^+h 

2 2 U^t LT^*4 8 4:^^ L ^T^^fb^ftt"^ § OfSg 
r^j^t^L. [14 (a) Ui^i^T. TDI-t>-^22C0 
^lv^>Li ii. tlif 2 8f^C0Mf^h8±OX:^f6](0ilil 
AXT'Y:^f&]OftiiA YcO^itPi (Dm'k^k&LXmitm 

ho ^Xtl. [14 (b) tC7]ti-J:^H. |itft8:6^Y:^f6]iI 40 
A Y;^itt#iftLT«ltPi 7&^m2^0L2 

>Li T&^biEiii^n/^iiftfs^tcsp^^n^ff^T-* 

fiK^tL. 112 ^^>L2 <7)|lft.fB-^ii^3 ^-f >L3 [Z 
nm^n^ho Z(nt^^ ^i^-f >Li ii. ijt*48±<7) 
SJtPi (ci^s-r-i>fiAYco^i^P2 oft^*tmL-ri) 

ftM-^^^«:L. 112^^ >L2 (l^iH-r^o ^LT. 
(14 (c) [Z^.-f^n^z, ^itPi ;ii^»3^^>L3 t 
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m2^^yL2 ^^hmm^nx^fzmmpy (^mitm-^- 
izmw-t^Bx. mmF^ cr>i^.iifka^Lxmmm^^± 

jSi-^o C(DmiiZm2 y ^ yhz Rumi 4 yL^ X 
it. ^ix-^ivmMP2. RzrziUzmmir:h^-gAY(Dm 
ltP3 cOft^^ftLTv^^o C:fxtZJ;oT. K#8JiO 

[0 0 2 4] Z(7yXniZ, TD I -t:>-<j-2 2 ^^IJffl-r^ 

ztizx^x. #v^>Li -L3-e^^^^x/L-ift;H^-8 
±o [^ -^it Oft CO llftM-^^O^^fllS ^ tt T m :^ ^ :it ^ 

^mmm-^'tn^ ^ t:^^x^ ho tfc m^ikm^^2 1 

+ (7)MC P 1 4 co^H^tt. S.?/TD I -t>^2 2 0§ 

H^®ot^aiSiS<7)(f ibo^ofiS7&^lS^:;^[S] (Y^ 

ii. ife^O{H*<7>7t:i^>. US Uib^v^TTD I ■t>-*f2 2 
ii. 3 X 1 0lScoiim**-r^ *><7)i: L rising ^^fo/j 
75< TD I -t >-tf2 2 (i^l^HCii. —mt LTl 0 0 X 

100 ois (ioot^>xioo omm mm<^mm 
[0 0 2 51 ^Xiz^ :^m<Dm^mm'¥'WMm^m^^fzu. 

7) . RV^m^. (i7v- vuyxi -m2mi^uyy^ 

13) ^P^LT. K#8^ll^-r^;t:i6<7)m?-ti'-^ 
:t^l^'-9:^^^±mW^Wi2 4 "tiVLXt^^^ho Z<Dt 

m^im^iZTr^-tx^iz^ m^wm9h2 1 x^a^ij 
^ixhmmm^im (x) <Dm^i-^f^^\ um2s\^ 
<nxiji^(Dm<^^i&x s NJt ^ ^ u-e ^ 

/J>P^;H m i nW±r\ TD I -t:>-*f 2 2 0^1i^<7) 
f&fQU^;H ma xi':iTU^^ J:^ l^ijx-ti^li?-^ 1 

UlttiiTD I -t:>^f2 2 ±c7)XJ!l^^taif 2 8 ±<7) 

xiifficofEdm^LTtrfsmx. mmitamyif^zisifhm 

itin^Im (x) =^^tT^/^^o 
[0 0 2 6] ^kiz, y.v- y^l 0 2 iZM^. i^— '^Sffi 

ho &mm^sAtLx. :^mximms tmmcm 

i-kxmM(D^mm<r>Ml-^j:i^')=iyryjL/^ (x-^<-7 

mi:mmLxi>x\^^o mmnns A^mm-rhm^za^ 

[11 H^fX Y;^-r-v 9 ^ + Y:^[^ (X(i-Y:^[S]) 
t::??l»-r^C^UJ:oT. [12 (b) tcg^-TJioti. m 

mm^s Amm±<Dim<^mmm^4 3 ^itif 2 8 i,zM 
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::cO^HZiaS^iS4 3 ^Y:^[^tZipMA Y {[1I4#bb) 
* *J L T t# :! X ^ « 1^ O ^ O ^ :f X -P' n t C O V ^ r » tL 

T. XT^-y-ri 0 3 tiii<;^. Hfg«-^?I»gp i 9 r-o^p 

[0 0 2 7] 'ti^, :$:1^JcoTD l^y^2 2 ii^&O^ 

^ ><7>iii^?ij^*i-^ [3 2 (b) ^ZTn-fju^^mm 

aJt4 3 ^mif 2 8ll^tt-Cjfe4i--i>C^^<. 
»8 A^^lL^^i-7t:tt,«T*taH^2 8rtOft^TD I ^ > * 
Io« (x) -G (x) • D (x) 
[0 0 2 9] ^io\ £?*«#8 AO-SB^ltU. tl^^t 

0 1 <7)|||J|i]^f4:OlS:^^^f v^. -eof^. XYXx 

- V 9 ^ ^ii L T*iSK3f4 8 A±.x-^^ tmm ^ tL 
Tv^^^v^Hit^flif 2 8rt(c^t!it-'i)0<;^-r% 

1 0 2®:D^'l 0 3<7)^f»Hft^t^O^;t^^T^^i:75^^-C- 

[0 0 3 0] X T- y -ri 0 4 (cii^. il^^tl^o 

K*48^XYXx-v 9±H®MtT@^L/L'f^:. [12 
(a) tl^f J: "9 umif 2 8 {li^LT^fl'8 

I»(x) =G (x) • D (x) • I (x) 

-etr. xx-y/i 0 siiit^. [1 1 oBftm-^J^^ffi 
1 9(i. Mft^^'^ 1 8 B7!i^e>liK'i:M«;^tHL7t:^f|-ilft 
fg^I«(x) ^^tL^';lx|fi1ggCl 8 AT&^tb^i^aiLTl:^* 

S (X) = I«.(x) / lOm (X) 

= I (x) /Io(x) 

[0 0 3 2] ccT% mmmi^m^io{x) it. 

Cii^^^t-^^Tif^'T'^. mm^S (x) i: ^ diV 

S (x) = I«(x) /c 
Ja±cOJ:^(i. *^c0Kf4Mmf-^I.(x) 4:«iSlilft 
M-^Iom (x) T^I^^LT^Offifi-f-S (x) ^*i6^ 
^ttl<tfr). Ilif 2 8r^O||T-e-AO?SR5J-:fl3G 
(x) . S:f^'«?-ttffi.^^2 lOt^m^SK^^D (x) <D 



oY:^[^ti#»^-^r:^^'bx:^[63tcMc;^ai-rt*f^^#.t) 

oT. ti&2 8^^T-Y:b•^^^;¥*^^l:^n7'^^^*®^t^s-f- 
7^^^^#^b^^o 

[0 0 2 8] CCT% tlif 2 8[^<7)X^1f (Z?&o/::eS 

^x ^ LT. figxr*o±HaoBB|+^.(- i^n^tf-A 

0?iJg**S:G (x) . f$Sx i:*?3:^^figr*om^-1^ 

m.^.2 1 co#ii^»co^tms«^*^D (x) t-tho 

"tLX. ?*«**G (X) B:t^'1tffiSS33^*D (x) i)^ 

ht. mmkzmmm^^ Ai)^h'i^hixhmmmmn^i 

On. (x) li. 
Io(x) (3) 

i*^F4iift«-^ I m ( X ) tn^o mmmt^ i m 

(x) ii. HUxii'lift-^-^ V 1 8 B(cjiil^>:feffl$i^x^o 

[0 0 3 1 ] c^T% m^s ^mif 2 8[*iom^i^'-A 
os^K^^G (x) . so^m^-^mm2 ico^miss^j- 

(x) -h^^ix^ix—^ (=1) c7)^®J^;^^:^cjlg,X'tl 
^ t i: # Cornell ft I (x) t-t^t.mM<r^ 
|ft#iHft«^ I « ( X ) li. ^^^m:»3^$n^o 



(4) 

I o«. (x) 
S (x) ^*&!)>i>o - 

m^ixx\^^^o 

(5) 



^T^n^tc. (3) (4) 



(5) ^<nWMi 

^f o^t^O tc^mismfi-^iop, (x) 

om (x) $:lift^f-^?»^a5 1 9 tCi3V^T*i6T|S1SSCl ♦ 

C 0 • S (x) = I (x) • C 0/C 

^Lx. x-r-y/i 0 6 tcji*;^. lift«-?-?Kmn 9 
ii. m-^t-^^u^^MIEL/ciSM-^S (x) XiiCO • S 
(x) 4:[a6 i::^-tJ: -9 m^OBI1t^^>'^S LJa± 50 



hW^XB^^ix^o 
(6) 

40 ♦ 8 A UlfilS. L T # . ^ <07S tfc <h S^#ljft«^ I m ( x ) 
'i>J:^(::. mm^S (x) tc^t&ftl^&c 0 =&»tt ^ vl 

[0 0 3 3] 



(7) 

(x) ' =Sr^«L. COlSfgfi-^S (x) ' ^m^^M 
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2 oi-flt^&-t'j>o mtjmmr-ii. uttfi-f-s (x) • 

I 0 0 3 4 1 mtJ^Wi 2 0 T-, (12 ( a ) (7)m^ 8 ±<7) 

-So 1llJx.li'll6«0ia{t-§-S (x)T-(±eSxl, x2, 
OS^im-^H^-t^^&^HIi, X-fyVl 0 8T-Sijlllft 

^lf-AO®Jt53-*G (x) , Sf/m^^ai.^=2 1 <7)1t 
aii^@E53'*D (x) ii. ¥ftS«^IS«igc75«fflB#ft1U 20 

[0 0 3 5] ±i?E<7)J; 9 BB.tt^UJ:^ 
OMC P 1 4 O^Tt® 1 4 a (T^tt^^Sp-ett^tf-AOS^ 30 

(r^y&T) Tbmz*)M,y'^o la^l^j:^'^. Z(r>xo 

3|s:1?i|r-(±*>t®ft#-f-^fflv^^ C t U J: oT-e-<75^ai® 

[0 0 3 6] 'ij^, ±x^<r>i^m~ X :bmmi^m^<Dm 
■^v-c;K7)MiE, 3f^ogg^t^fflv>/J2^t^t4aa^ so-' 

ai:^J^S2 Otii^liftttJ^jl±BffSl;<7)-f-5't^^L 
(a) <7)^AXX^i^Y<0^') -J Yiik<r>mi^ (1 ^'f > 
oT i J; v>o 

[0 0 3 7] ttz. :$:{a|T-l±, m?-^tHS:2 1 Oitfg^ 
LTTD I-t>-ff 2 2 ^«fflL7t:;5^ -eoJSft^^- 
i: L T 2 ^XTcie^iJ ^ n ;t li^ ^ *-t -2> C C D M^Ott ft 

0!I X. (JTH 2 ( a ) <7)ii^# 8 ±<7>IIB^ 2 8 tcit)c--r 
T-Y:^|fillC*^CD-r-5.:^lpJHn?iJ<7) (n = 2, 3, 4. 50 
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t^S^T-i 2-^7C<75ttft^^S:fliv^7ti*^i;-:>^ . 
tCifeWi-^c ^<^*§^> ttS^2 8<75Y:^[Sj(75fliS^A YT 
t-r-S-t. 5fei-*ll]2 (b) «0^i»|it*q-8 A?r»it$-tiryi 

^mr-nm 2 8 wft *«ft l . t<r>mt.m^<r> n 9 ^ > 

*lTT^i^(i. 112 (a) (CiJi/^T. M*^8 «:Y:^[6IIC 
A Y T Tt'tt X T- ■7'SS!i-t-2)«l-, ■f-'T) 2 ^i:7ncoJ6ft^ 
?-T-mR^2 sr'jco/N'^-xoft^ftft-t-^&o -?-Lr. Y 

[0 0 3 8] ^xu, ^^m(om2<r>nm<r>mmAZ'o^m 
7, [i8Si>'iii oimmLxmm-ti>o ^m<r>mm 

•^l-WMmii: m 1 O^S&0?f^,^(c*+ L-CtIB'2 8 rt<?) 
m^-kf-A05SS^3-*G (x) ^ Sy''^i=-1*ai*i2 1 <n 
mtamm^til) (x) <75}H^1t«?rI2lt;t:^)Or-ab'9. 
[1 7 . Sy'H 8 (CiJ^^TH 1 Uitlc.f ^SP53^U(±ra— 

[0 0 3 9] 117 (a) i±, ^m<om^mm.'f-m^^(o 

Ta5*te:^LT^L, C(^I17 (a) U;tev^T, XYX 
X - V 9 Ji«ot^i|s|- 8 coa^t: am.^ If - Ao^j^:9-;feG 
(x) *?S0^i-^^wi6<75 7T'5T'-*-yr2 9*«*&$tfl: 
3 O^ifl-LX^nhitX^^^o 5^S53-^tf>jiJ*i: Lr<0 
7 T ^-r-* •y7"2 9<75l^tbl«-^l±. ■^St^aJSCS 1 5: 
irhLTSft«-f-«»»l 9 ^-cv^^s-o Iif«M^ 

rtffSBl 9i:<i, H 1<7? U - ^ #tt 2 6 U <t c ritiBl 
$tL;i)XY:^7"-v 9C0XS11, Yai1l<{>fJt*&Six-cv^ 
^T^-r-* •y-7'2 9ii. 'E^-lf--i^E BcOBB.tt^ 

(x) ^jM^-t;E.^t;(i> XYX-r-v 9$rSli*L 
T7r7T'-* y-7'2 9^mig^2 8<OigS|5H#i&L, tt. 
^"2 8 ^rX:^|6]l-1tm-l) J: n (Z7 r vt"-* y V2 9 
X:^[n)lCjt3tL, #ibiX'i.m^=S:X:^|n]co&gxOr*ltSc 
i: L-CfS1f.-t-2.o 7T9T'-*-y-7'2 gc^^SS-ft^fifg 

(x:^ra]<7>iii) i±mi^^tii^2 i<o^mm {^mm<^ 

ipi) J:»9:^l^v> (ffiv^) tzib^ ^T^r-'-* •y-/2 9U 

1 "^iffl^E^ti-^StJS^^-^G (x) Uov>Tfif±Sx HO 

[0 0 4 0] ^^(i, :^m<7)w\^mm.^m^^^mmLtz 
mmijmz-obmi o(r>yv-^^- vi:^mLxm.m 
-r-Sc XT- y 7'2 0 1 iciov^-r, mwrnikM^ 

2 1 Oltai®)S55-*D (x) i:=f'it>mmLXii<o 118 
(b) (i, *^(Ciilt^^ttti!SJE^*D (x) (OjilJ^O 
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75 

#^*^L, cons (b) t;i3»,>T, 1^-1tai^j2 1 

;± X :^in] (cii^^fSi- ^ ^ t ts^t- § ^ x -r - •>' 3 7 ± tc 

*D (x) irm^-t^WAza. Xx-v 3 7 ^SEiftLT 

^^•lf-ABB|t^g 3 4 J; t) , ^mi' >XJ; •) ^:^BB?^ 
U >X3 5S^/r/^•-•f•^1S3 6 ?r:fhLTMC P 1 4 <7) 
B?W-MtCi;^ A E B «rBB|;f mi=-^^tB* 2 1 co^t 
^£75f$?-TLT;6»'bTD I •t>-<i-2 2 ^i^ibK^ffi ^ tL;S)® 
ftM-^ «r , H 1 coHftM-^^aaaSB 1 7 * L TMftM-^ 70 
ftglgpi 9Uai;'ji-^o Hft«-§-»^Sr> 1 9t±, 118 
(a) -tcoMftft-f-^ttS'2 8±<7)X:^ 

[6]ofi:sxnitJi:>-r^f£s<75r*giScD (x) ttrtm^ 
1 8 Atit&tt-t^.„ -E-cor*g&D (x) l^^ktiimm»1fi t 

?5 2 1 Ol^ffiiSft^^D (x) *iE?tt-ffl^-r^C t*^ 

10 0 4 1 1 >XI>Z. X-r y •7'2 0 2 (Cjt^. ^ 1 O^Jfe 

TJ^mm^i^^Wc^-i-^o -?-LT> X-r y -/2 0 3 J-iS 

1117 (a) izm-tXoiZ^ XYXt^-v 9 ?r^SftL 
r7 r y 7^2 9 ^X:^[6](C^iL^75«'b. tSif 

2 8r*i<7)m^fc'-^<7)?ss^*^?Bl^i-^<, ap*>^ lift 

■fi-^rK^SP 1 9 l±. 7T^-T'-* y7'2 9=^::^^L-C^tb 
SiX'&Svjii^r, 117 (b) tz^i" J: o ClIB^ 2 8 l*30X 
::^(6]cofegx<7)M^G (x) t L-Cf£fga5 1 8 Atzien 
$*;i.o ^(Om^G (x) *»A*ti-^«?-kf-A<o5t8[ 
:^:flii:^-5>o -E-LT. 7.y--y-f2 0 4 UiJV^T. liftlf 
-^?^»ar> 19 {±, Xxy-r201 -CPIS L ;t:m?-^ai^ 30 
2 1 Oltmi^lS^JftJD (x) tm?f 2 8(;*t-r^m^^k:' 
-z.co^K55-*G (x) i:«0«^*4i). ^co«G (x) 
• D (x) ^r3£'3HftM-^i: LTfemSBl 8Al-ietg^ 

[0 0 4 2] Xt-u'7'2 0 5i:::fev»T. » ico^ 

fil^*=f|^O^f|-8^XYX-r-v9 
±U^gLTlIlf 2 8(;*+LTjtSLr, iit*48<7)ft^ 
l^*4®f^^t-t I ». ( X ) iz^m-t^o -e-LT. Xf •y7'2 
0 6 v^T. StMftM-f- 1 « ( X ) ^r^2*lift«-^G 

(x) -D (x) X'mWLXfSm-^-S' (x) ^^Ri6-& 40 
ZtX. Wfl-ifflftM-?- 1 m ( X ) (Dm-^-U^)U(7)niEi:'lJ 
no &tfl-Ilft«-f- 1 » ( X ) li, ±,^<7) (4) ^UJ:or 
^^ixhtzib. -f-OiSM-^-S' (x) liKO^fl-liftM 
-^I (x) t fi&oT. taB^2 8I*lco^^tf-A<D 
?i)t55-*G (x) . S0-W^tti^,2 1 Ot^ffiJgSK^^fp 

D (x) <r)[th^^<r>^m^mi:Lfztmm\m^^w 

i,Zti}^X'i^o 

[0 0 4 31 -?-LT, X-r-y 7*2 0 7 {CiSV^T, {g-^l' 

-^/I'^rMiELf-riSii-f-s' (x) im^\m'^<r>m\^x 
2mtLX]h-rjmm.2 o[z^t)-ti.o ctLn<toT> so 
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^-f ^*&^l-l±, X'x y ■7*2 0 8, 2 0 9 4-^TX-7- y 
■r2 0 5(c^»)> giJcoMWSrX YXf--->'9 (Cftft-t 

■7'2 0 gTi^'bXT' y V2 0 2 {;^>5> M«O/cit><0BB?^ 

^n. 's.xymm.^n^mxfwt^L. >kxmM2 8i*i<7)b 

^- tf - i, CO 3^)t ^l^T ^ SU^i- ^ o 

[0 0 4 4] COJ: T U:*:^J{C J;mf, aif2 8I*]0^ 
^•tf-AC05SK53'*G (x) , St>'m?-^ffi*,2 1 
mSSfl-*D (x) ^*itS««SlCtt)iJ$:|tTV>5,/c 
i6. -f^tibO^iE^^TT - t-r-iit#48<o^gio@ii&/N-^' 

-><nim.^^mmzm.mx%:i>o ttz. 5i«^*G 

(x) *SffiKUftfMLrv>^;^ci6. 117 (b) 
■f. J: i3)z;v^i|iW(7)^Jt*ffl,H^2 8 i: LTl6fflT-|:^„ 

[0 0 4 5] f£ii. ±.%?,<r>^mmm.x'im-^')fi=f-^t 
^^y\£-i.mi^m-r^m^\zi,:^^m-^mmir^z 
Pl^$^^•r^ ^^m<r>m'^'i:&'m.\^Ki:^'i&mx-m^<r>m 

[0 0 4 6] 

[|g^<0??&«l ^l§§qolSf l(7>:^^tatS«::^Sl-J:^^ 

^ai,^!<7)itmss»*oif fbo#cofjiPts«L-c, lit 

.^>-*>^.o '^ic, :*:f&l^co||2co^^tSSI»:^^^(ci:l^ 

[0 0 4 7] ^xiz^ ^^m(r>m^m^mu^mmMmiz 
iixi£. :$:^mizx^m^mnm:ffmnmx^i,o 

[HI] ^%m<Dmi<r>nm.(owmi,zii\.^xmm^t^ 

[112] (a) l±. mi<r>mm-2 SiZMLXPi.nS'k 

^^Lxf^m-r:hm<7>m.mi,zm-ri>^mm. (b) a. 
[1131 mi<r>TDi±>-*)-2 2i7r.-tmx^i,o 

[114] TD I-fc>-tf 2 2 ^fflV'^TtIH'2 8I*I<Oftt 

m^-t^^ffjmif<nmmi<zm-ti>mx'i)i,o 

[US] Ili<7)mif2 sr^oKWoHftfi-^o-l?!!^ 
^i-[lf*-5io 

[1161 mitm^i2mimm-t^m(nm.mizmi-^ 
mx'^^o 

[1171 (a) 14, *»^O»2O«Jj|<7)f^^c0^ft 

(b) (4, 117 (a) r 7-r--* y •/2 9 tcj; fjjffj 
SS^t^mif 2 81*IC0^^b*-A<o5iJS^5-*G (x) <D 

-m'tTji-tmx'^io 



-9- 



17 

ins] (a) ii. mT-^tm.^<ottmss5?-*D 
(x) o-n^ir.'fm. (b) (i. m^-ttffifficoitmis 
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6'"PfgP«cO. 7-:^y-KP>X\ 8-^?4. 8 
A-^i«Kt4. 9-XYX7"-v\ 14-MCP. 15 

1 7 ■"®ftm-i-i?iL31g|S. 18A-ieti 
SP. 1 8 B-Mf^> 1 9-Hf$«-^?^*SB. 20 

-ai^}^®. 2 1 -m^-^^m*. 2 2-td i:^^<5^c 
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